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"Length-adjustable Pneumatic Spring" 

The invention concerns a length-adjustable pneumatic spring, especially for stepless height 
adjustment of chair seats or the like, consisting of a housing with a gas filling formed by an outer 
tube and an inner tube arranged coaxially in it to form an annular channel, a piston sealed 
relative to the inner tube and movable axially in it on a piston rod that is passed in sealed fashion 
from one end of the housing through a stopper, and a valve arranged on the other end of the 
housing for controlled connection of the internal space of the housing to the annular channel, 
which is also connected to the internal space in the region of the stopper, in which a valve lifter 
that closes or opens gas flow openings in a valve body is provided. 

This type of length-adjustable pneumatic spring, known from DT-OS 1 812 282, is particularly 
suitable to serve as a self-supporting, length-adjustable, spring-loaded rotatable element in a 
chair post (DT-OS 1 931 012). 

In this known pneumatic spring, the valve body is designed in two parts, the outer part being 
connected to the outer tube by a continuous welded seam. The stopper opposite the valve body is 
provided with a continuous annular groove, into which the outer tube is inserted. To create a 
bead, it is essential that the relatively stable outer tube, because of the high gas pressure, be 
reduced at this site in wall thickness by turning, so that a shoulder occurs on the outer periphery 
that adversely effects the guide properties in a riser during use of the pneumatic spring as a chair 
post according to DT-OS 1 931 012. In addition, assembly is relatively difficult, because of the 
nature of the two-part design of the stopper and valve body, in which the welded seam between 
the outer part of the valve body and the outer tube, in particular, result in manufacturing costs 
and sealing problems. 

The underlying task of the invention is therefore to improve such a length-adjustable pneumatic 
spring, so that its production and assembly are simplified with simultaneous facilitation of 
incorporation in a chair as a chair post. 
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This task is solved by to the invention in that the outer tube is designed as a continuous, one- 
piece tube, flanged only on its ends around the stopper or valve body of roughly constant outside 
diameter and roughly constant inside diameter. Because of this, a situation is achieved in which a 
commercial tube of ordinary wall thickness can be used as outer tube, which requires no 
additional machining by reducing the wall thickness in the end regions of the tube and/or by 
rolling in of a bead to secure the valve body or stopper. The outer tube therefore has a fully 
smooth, uninterrupted surface line on the outside and inside. Because of this design, it is also not 
necessary for the valve body to be welded to this outer tube, which can lead to weakening of the 
cross section, and especially a gas leak, in addition to the extra labor costs. Because of this, an 
undisturbed diameter is achieved over the entire length of the housing, which has a particularly 
advantageous effect on the use properties, especially as a self-supporting chair post, as described 
inDT-OS 1931012. 

The invention can be modified in particularly advantageous fashion by connecting the valve 
body and stopper to the inner tube by force-fitting. Extremely simple assembly is possible 
because of this, since the preassembled unit, consisting of the preinstalled valve, inner tube and 
stopper, including the piston rod and piston, can be simply inserted into the outer tube, followed 
by flanging. A gas-tight connection is simultaneously produced between the valve body and the 
inner tube. 

It is also very advantageous here if the valve body is designed in one piece and essentially 
cylindrical with an outside diameter roughly corresponding to the inside diameter of the outer 
tube. Preassembly of the stopper is then particularly simple in a two-part stopper, if the two parts 
of the stopper have aligned turned grooves, into which a lip seal can be inserted with force-fitting 
of these two parts, so that these parts are already firmly held together during assembly. 

Additional advantages and features of the invention are apparent from the description of a 
practical example with reference to the drawing, which shows a pneumatic spring according to 
the invention in longitudinal section, and a modification with a conical valve region. Each of the 
pneumatic springs that form the basis of the invention have a housing (11), consisting essentially 
of two tubes (12), (13) positioned concentrically, one in the other, with different diameters. An 
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annular channel (14) is formed between the outer tube (12) and the inner tube (13), because of 
the different diameters of the two tubes. 

A disk-like piston (15) is arranged axially movable in the inner tube, which is sealed via a 
sealing ring (17) arranged in an annular groove (16) relative to the inner tube (13) with its outer 
periphery. The piston (15) is fastened to one end of a piston rod (18), passed coaxially through 
the housing (11). This piston rod is brought out from one end of the housing (11). The housing 
(11) is closed on this end by a stopper (19) introduced to the outer tube (12), which has an 
annular groove (20) on its outer periphery, in which an annular seal (21) is arranged, so that gas 
passage between the outer periphery of stopper (19) and the inside wall of outer tube (12) is not 
possible. 

Stopper (19) consists of two parts (22), (23) arranged axially, one behind the other, both of 
which have aligned cylindrical turned grooves (24), (25), in addition to a continuous axial hole 
for passage of the piston rod (18) into the adjacent regions, in which a the lip seal (26) is 
accommodated, through which the piston rod (18) is guided outward, gas- and liquid-tight. The 
lip seal (26) sits so tightly in the two turned grooves (24), (25), that it is impossible for gas or 
liquid to escape even in this region, and that, especially after joining of the two parts (22), (23) of 
stopper (19) with insertion of the lip seal (26), these three parts are firmly held together during 
assembly. The part (23) of the stopper (19) facing the internal space (27) of housing (11) has a 
centering shoulder (27a), onto which the inner tube (13) is firmly pressed. This part (23) of the 
stopper (19) has a recess (28) that connects the annular channel (14) to inner space (27), in which 
this connection exists only between the part of the inner space (27) situated between the piston 
(15) and stopper (19), owing to the gas-tight guiding of piston (15) in inner tube (13). The 
stopper (19), and especially its outer part (22), is secured axially against movements from 
housing (1 1) by flanging (29) of the outer tube (12). 

On the other tube of the housing (11), an essentially cylindrical valve body (30) is inserted into 
the outer tube (12) that also emerges at this end through the inner tube (13), in which a gas-tight 
connection is achieved between the outer periphery of this valve body (30) and the inner 
periphery of the outer tube (12) by sealing rings (32) arranged in annular grooves (31) of the 
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valve body. The valve body (30) has a centering shoulder (33) on its end facing inner space (27), 
whose diameter is chosen, so that the inner tube (13) can be pressed firmly onto this centering 
shoulder (33). A gas-tight connection between the centering shoulder (33) and the pressed-on 
end of the inner tube (13) is achieved by an annular seal (35) arranged in an annular groove (34) 
of the centering shoulder. 

A coaxial hole that extends over the entire length of valve body (30) is situated in the valve 
body. An annular groove (37) is formed in this hole (30) by relieving. An oblique hole (38) 
extends from this annular groove (37) to the corner, where the centering shoulder (33) begins, so 
that a connection exists between the annular groove (37) and the annular channel (14) between 
the outer tube (12) and the inner tube (13). On both sides of the annular groove (37), annular 
seals (39) are arranged, between which a spacer (40) is situated. 

The seals (39) and the spacer (40) are secured against axial movements outward by a guide 
bushing (41) made of thermoplastic, which is secured against slipping out of the valve body (30), 
owing to the fact that the valve body (30), consisting of aluminum, is caulked at several sites 
(42) against the outer collar of the guide bushing (41). 

A safety bushing (43), whose collar is also held by caulking of the corresponding edge of the 
valve body (30), is inserted into the hole (36) on the side facing the inner space (27) of the 
pneumatic spring. 

A valve lifter (44), extending through the entire valve body (30), is guided in the guide bushing 
(41), and has a stop (45) on its end facing the inner space (27) of housing (11), which lies against 
the safety bushing in the closed state of the valve lifter. The valve lifter has an annular turned 
groove (46), which is situated in the region of annular groove (37) or spacer (40), i.e., between 
the two annular seals (39), in the closed state of the valve lifter (44) depicted in the drawing. 
These two annular seals (39) lie tightly against the hole (36) on one side and against the valve 
lifter (44) on the other side. The end of the outer tube (12) is flanged around the outer edge of the 
valve body (30), so that axial securing of the valve body occurs by this flanging (47). 



Language Matters 
1445 Pearl Street 
Boulder, CO 80302 



Phone: 303-442-3471 
Fax: 303-442-5805 
www.languagematters.com 



Translated by Language Matters 



This embodiment of the pneumatic spring permits extremely easy assembly. The two parts (22) 
and (23) of the stopper (19) are pushed together during simultaneous insertion of the lip seal (26) 
into turn grooves (24) and (25), in which, because of the firm seating of the lip seal (26) in the 
turned grooves (24) and (25), these three parts are firmly held together. The piston rod, already 
provided with a piston (15), is then pushed through a stopper (19) after insertion of the sealing 
ring (27) in the annular groove (16) of the piston (15). Following this, the inner tube (13) is 
forced or pressed via piston (15) onto the centering shoulder (27a) of part (23) of the stopper 
(19). 

At the same time, the spacer (40) is introduced into hole (36) of the valve body (30), and then the 
annular seals (39), and the guide bushing (41) and the safety bushing (43) are introduced from 
both sides, and the safety bushing (43) is clamped by caulking the valve body. The preinstalled 
valve lifter (44) with a stop (45) is then inserted, which is held sufficiently firmly, because of the 
elastic contact of the two annular seals (39). The three annular seals (32) and (35) are then 
inserted into the corresponding annular grooves (31) and (34) of the valve body (30), and the 
valve body (30), with its centering shoulder (33), is forced into the other end of inner tube (13). 
The flanging (29) of the outer tube (12) is already carried out. This assembly, essentially 
consisting of upper valves (30) to (46), inner tube (13), and stopper (19) with lip seal (26) and 
piston rod (18) with piston (15) and sealing ring (17), is then inserted into the flanging (29) and 
the flanging (47) then produced. The pneumatic spring is thus finally installed. 

Filling of the pneumatic spring with compressed gas occurs, so that the valve stem (44) is pushed 
into the housing (1 1) far enough that its outer free end lies beneath annular seal (39) adjacent to 
guide bushing (41), so that the compressed gas can flow into the inner space (27), specifically 
into the inner space of the pneumatic spring lying between piston (15) and stopper (19), through 
the guide bushing (41), in the holes (48) situated in spacer (40), the annular groove (37) situated 
in the hole (36) of the valve body (30), the oblique hole (40), the annular channel (14) between 
the inner tube (13) and outer tube (12) and the recess (28) in the stopper (19), in which case the 
piston (15), in addition to the piston rod (18), is moved fully to the stop against valve lifter (44). 
The valve lifter (44) is then brought back to its rest position depicted in the drawing. Insertion of 
the valve lifter (44) and removal again for filling of the pneumatic spring with compressed gas 



Language Matters 
1445 Pearl Street 
Boulder. CO 80302 



Phone: 303-442-3471 
Fax: 303-442-5805 
www.languageniatters.com 



Translated by Language Matters 

can be facilitated by the fact that on the outer end of the valve lifter (44), a threaded nipple is 
mounted, onto which an insertion rod is screwed. This threaded nipple can be removed after 
filling of the pneumatic spring. The pneumatic spring operates as follows: In the rest position of 
the valve lifter (44) depicted in the drawing, gas flow through the valve is suppressed, so that the 
piston (15) and therefore piston rod (18) are situated in a static rest position, around which, 
however, spring action is possible, because of the compressibility of the gas cushion on both 
sides of the piston (15). For length adjustment of the pneumatic spring, i.e., to change the relative 
position of the piston (15) and piston rod (18) relative to the housing (1 1), the valve lifter (44) is 
pushed into the valve body (30) far enough that the annular turned groove (46) in the valve lifter 
(44) bridges the lower annular seal (39) facing the inner space (27) of the pneumatic spring, so 
that gas flow can occur from the part of inner space (27) situated between piston (15) and the 
valve body (30) through the annular gap (49) between the safety bushing (43) and the valve lifter 
(44), the annular turned groove (46) in the valve lifter (44), the throttle openings (48) in the 
spacer (40), the annular groove (37) in the hole (36) of the valve body (30), the oblique hole (38) 
in the valve body (30), the annular channel (14) between the inner tube (13) and outer tube (12) 
and the recess (28) in part (23) of the stopper (19), into the part of inner space (27) between the 
piston (15) and the stopper (19). Gas flow is naturally equally possible in the opposite direction. 
If, after opening of the valve, i.e., after insertion of the valve lifter (44), the pneumatic spring is 
not loaded, the piston rod (18) is pushed outward, because of the prevailing gas pressure, 
whereas in the case of loading, the piston (15) and the piston rod (18) are pushed into the 
pneumatic spring. By formation of holes (48) in the spacer (40) as throttle openings and by 
selecting a small annular gap (49) between the safety bushing (43) and the valve lifter (44), gas 
flow is throttled, so that during opening of the valve in the unloaded state of the pneumatic 
spring, the piston rod (18) is pushed only slowly from the housing (11). Owing to the fact that 
the ratio of cross sections of the inner space (27) and the piston rod (18) is chosen relatively 
large, a very flat path-force characteristic of the pneumatic spring can be achieved. 

The valve body (30), as shown in Fig.2, can also be designed to taper outward, so that a 
clamping cone according to DT Utility Model 7 019 918 can be mounted for fastening of a 
tabletop or chair seat on the corresponding conical section (50) of the housing (11), formed by 
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rolling. This type of conical connection is known to have the advantage that it can be produced 
by simple insertion of the conical section (50) and clamping one cone into the other. 

Claims 

1. ) A length-adjustable pneumatic spring, especially for stepless height adjustment of chair 
seats or the like, consisting of a housing having a gas filling, which is formed by an outer tube 
and an inner tube arranged coaxially in it to form an annular channel, a piston, axially movable 
in it and sealed relative to the inner tube, on a piston rod guided in sealed fashion from the end of 
the housing through a stopper, and a valve arranged on the other end of the housing for 
controlled connection of the inner space of the housing to the annular channel, which is 
connected in the region of the stopper to the inner space, in which a valve lifter that opens or 
closes gas passage openings in a valve body is provided, characterized by the fact that the outer 
tube (12) is designed as a continuous one-piece tube, flanged only on its ends around stopper 
(19) and the valve body (30) with roughly constant outside diameter and roughly constant inside 
diameter. 

2. ) A pneumatic spring according to Claim 1, characterized by the fact that the valve body 
(30) and the stopper (19) are connected to the inner tube (13) by force-fitting. 

3. ) A pneumatic spring according to Claim 1 or 2, characterized by the fact that the valve 
body (30) is made in one piece and essentially cylindrical with an outside diameter 
corresponding roughly to the inside diameter of outer tube (12). 

4. ) A pneumatic spring according to Claim 1 or 2, characterized by the fact that the valve 
body (30) is designed in one piece and tapers outward, that its largest diameter corresponds 
roughly to the inside diameter of the outer tube (12), and that the outer tube (12) is rolled onto it 
according to the tapering of the valve body. 

5. ) A pneumatic spring with a two-part stopper according to one of the Claims 1 to 4, 
characterized by the fact that the two parts (22, 23) of stopper (19) have aligned turned grooves 
(24, 25), into which a lip seal (26) can be inserted with force-fit connection of these two parts. 
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Die Erfindung betrifft eine langenverstellbare Gasfeder, 
insbesondere zum stufenlosen HiSherverstellen von Stuhl- 
sitzen o.'dgl., bestehend aus einem eine Gasfttllung. aufwei- 
senden GehSuse, das durch ein AuBenrohr. und ein koaxial in 
diesera unter Bildung eines Ringkanals angeordneten Innen— 
rohr gebildet ist, aus einer gegeniiber dem Innenrohr abge- 
dichteten, axial in diesem verschiebbaren Kolben an einer 
abgedichtet aus dem einen Ende des Gehauses durch einen 
Stopfen herausgefUhrten Kolbenstange und aus einem am an- 
deren Ende des UehSuses angeordneten Ventil zum gesteuerten 
Verbinden des Innenraums des GehSuses mit dem Ringkanal, der 
im Bereich des Stopfens ebenfalls mit dem Innenraum verbun- 
den 1st, wobei in einem Ventilkorper ein GasdurchstrSrabohrungen 
verschlieBender bzw. freigebender VentilstoBel vorgesehen ist. 

Eine derartige aus der OT-0S 1 8l2 282 bekannte lttngenverstell- 
bare Gasfeder 1st besonders gut geeignet, als selbstSndig tra- 
gendes, ISngenverstellbares, federndes, drehbares Element in 
einer Stuhlsetule zu dienen (DT-OS 1 951 ol2). 

Bei dieser bekannten Gasfeder ist der Ventilkbrper zweitei- 
lig ausgebildet, wobei der auBenliegende Teil mit dem Auflen- 
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rohr durch eine umlaufende Schweiflnaht verbunden 1st. 
Der dem Ventilkorper gegenUberliegende Stopfen ist mi t 
einer umlaufenden Ringnut versehen, in die das AuBenrohr 
eingesickt vird. Zur Erzeugung einer Sicke ist es erfor- 
derlich, daB das wegen des hohen Oasdruckes verhaltnis- 
mafiig stabile AuBenrohr an dieser Stelle durch Abdrehen 
in seiner Wandstarke verringert wird, so daB hier am AuBen- 
umfang ein Absatz auftritt, der die PUhrungseigenschaften 
in einem Standrohr bei Verwendung der Oasfeder als Stuhl- 
sfiule gemttB der DT-OS 1 931 ol2 beeintrachtigt . Weiterhin 
ist durch die Art der zweiteiligen Ausbildung von Stopfen 
und VentilkQrper die Montage verhftltnismSBig schwierig, wo- 
bei insbesondere die Schweiflnaht zwischen dem aufieren Teil 
des VentilkSrpers und dem AuBenrohr fertigungstechnischen 
Aufwand und Dichtungsprobleme zur Polge hat. 

Der Erfindung liegt daher die Aufgabe zugrunde, eine solche 
langenverstellbare Oasfeder dahingehend zu verbessern; daB 
ihre Herstellung und Montage bei gleichzeitiger Erleichterung 
des Einbaus als StuhlsSule in einen Stuhl vereinfacht wird. 

Diese Aufgabe wird erfindungsgemSB dadurch gelost, daB das 
AuBenrohr als durchlaufend einstUckiges, lediglich an seinen 
Enden urn den Stopfen bzw. den Ventilkorper umgebbrdeltes Rohr 
von durchgehend etwa konstantem AuBendurchmesser und etwa kon- 
stantem Innendurchmesser ausgebildet ist. Hierdurch wird er- 
reicht, daB als AuBenrohr ein handelsUbliches Rohr Ublicher 
Wandstarke verwendet werden kann, das keiner zusStzlichen Bear- 
beitung durch Verringerung der Wandstarke in den Endbereichen des 
Rohres und/oder durch Einrollen einer Sicke zum Halten des Ventil- 
kSrpers bzw. des Stopfens bedarf. Das AuBenrohr weist also auBen 
und innen eine vBllig glatte, nicht unterbrochene Mantellinie auf . 
Durch diese Ausbildung ist es weiterhin nicht erforderlich, 
daB beispielsweise der Ventilkorper an dlesem AuBen- 
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atange 18 gaa- und f lUacigkeitadiom nach auBen goruhrt. let. \ 
Die Wppendichtung 26 ^itzt^^atrta^in den belden^dre^. 



tndichtung 26 si tzt : ; aor Bcraann a 
hungen 24> 25, dafl aueh in die^8em;|ereich .ei^ } 
PlUaaigkeltaaua trit t xihm8glicJi|ist |;Und j. dafl inabe sondere { 
nach'dea^ jbnenfUgen der balden f&iel 22| " 2? ^e^tjpf «si 19 
unter Einsetzung" der Uppendicitui^ '26 -diefie ,djei vTeiU:;- -^ 
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Zcntrl«raiohti,27aauf;^uf deh;^3.;^*i^^^^ 



auf gr^, dir| gasdichten "FUha^T^ *5 ' ^ e ^^;^S 

bastthtV- dt^iiiaii'. zwliobeh da* ^oib^fe- ^d*daa Stopf ^19 \ 
ba f ladat ^p^itopf «n i$/Wd*^ 

Tail 22 ^Kird; (lurch 'ain't vUabdr^tlungffe .;da i[ Auflanrohrei |:1 2 8 



axial gaganvBawagungan aua dtm Otl 



t : -ii£tiaraua 'gaaichart 



Aa aitf erenJindJ' des Oeh^sesjSl J^t|llii;;lto. visentliob«ii«y^^,. ^||| 
lindri»oh«r ; VtntiUctJrp«r 3<> la die jatton^an .diMtn. 
das' Innenrohr 113 niiuwsstehenda Auie^h*; 12 .eingesetzt;,^ wo&i;^/ • 
eine gaadiohte Vcrblndung zwi«6h«n jdim' Auflenuinfang diesis Venf; . 
tilkBrpsrsi'jo -und dsn Innenumfang d«5:;Aufl«nrohr«s ^i;^^%-ltK \ 
in Ringnuten 31 das Ventllkorpera ; ^tingebrdnete Dichtringe ! : 32 V 
erzielt Wird.VDer Ventlikbrpor 3o welst an aalnam den innanraum 
27 zugawandten Ends einen Zentrleranaatx 53 auf, deaaen IXirch- 
saaser.ab.bemassen 1st,' dafl ass Iniieprohr; 13 feat auf dieaen | / 
Zentrieransatr 33 aufgepreflt Warden -Icann.- Sine gasdichtejver- y=k 
bindung zwlsohen dam Zentriaransats^ und dam aufgepreBtan 
2nde das innenroarea 13 wird durch atlna 4 ln eiaar Ringnut 3^ 



das Zentrieraasatree aiigeordneteRingdicntung 35 •rrei^fct. 



5^ .^^V • H 



In dea yentlikorper beflndet^iidh. kosilale Botirting^ dl* 
sioh Utoer die ganxa LVnge das|Vantiliicbrpars 3o.ersft 
In diese^Bohrung 30. i«t elrie^RlngiB^t 3T;dwre^ 
gebildat^yoo ^ dlaser Ringnut JjT; «rs|Mokt >ioh alne schrKg-; ? 

llagende Bohning 38 xu 4er ■^^^• r :,-r^ telw *^^^^'*"-^^ 
bcglxnt, sooi alns Verblndung xWisPjm- der Ringnut; -.37:p: : . ' 
und dsn Rlngkanal Ik ndsofaan dea Aiisiorohr 12 und dea^tnnen- 
rohr 13 bestent. Beiderseits der: RJagnut : slnd Rlngdlchtun- > 



30 d 8 49/ 01 7 2 
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^^Bewegta^elSti^ 
^iaoDi«iti«^l^lCan«t«Wff geaich&lf^ 



Auf der "darn ilnnenraura ^27 der^Oaaf •B«r> ; rUg wand ten ; . 



^in' dl« Bohruhg 36 eine $i^tyu$^^ 

•*Bundfebenfa>is. dur oh ;ver ateiBmeti . Aip : zug9or&n9tv& • Rahd«a \d«»^y^..';.^ 

' # ^ i^l. ; -. ■..-1- 

• in dor FUnrungsbUoKso; kl wird einliioh duroh den ganzeri Vehtil- r; 
. k»ppop.>).-i2xidupch '«p«treok«nderi-y«»til8t8Bal--4* geftthrt, ; der V- 
an aeinen 1 dan mnenraum 27 dea OehKuaes 11 zugawandten Ende 
elnen Anaohlagteller 45 aufweiat, .derjin geaohloeaenem Zustand 
V deaVentiiatCBela gegen die Sibhetfungabuohse anliegt,, De£ Ventil-' 
' sWflel. waist! eine ringfOrmige; Blntoebungj.46 auf, ; die'*:eioh In • 
• demfln^der%eionnung;darg^ 
Ventilstdfleia.Milm3areloh Vder . Rlngnut . 37 bzw. • dar Diatanz- 
"'4* hUlaa : 4o^alao , ZKiaohen den baid'ei^JUngdlobtungen J9|baf lndet ..-.v , • 
Die ee be iden . ( Rlngdl ohtungen 39! ^g«&| ^ « toeraei ' der ,k ! 
-Bohri^-^^^.'andaMraeita an v deB-Tentllat«flal •W^*, Deaf?;-.*.-- 
" . Ende des#uBenrohre8 12 1st urn! deil^AuBanrand des VehiillcBrpers >> 



eiiat 



* u^,w* ™c£sodaB .duroh dleae Umbttrdeiung %7 ^lna;axial« , *i) 
, ;¥sioharung daa.VentIlk»rpora,'arfolgt.^T| -XrZ 

. vDieae Auageataltung der Caafadar arnOgllcht alne auBerordent- r 
^iolk : «inf4r^HoaW«* Dl« i»idan}iaila: 22 und 23 dei| Stopf an» ; ^ 
19 Warden tin tar glaiohzaitigea : Binaetzen der Llppandlohtung 26 

'•' In die Slndrahungcn 2» und^25 wimfcantengaaohobeny. wobal aufgrund 
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Zaitliclv ^r&lielSdaz^ warden inSfaego: 



56 deeVentilfcttrpera 



30 di« DUtanxSitili^of dan^ von -Wid^vliiten dlt Ringdicnttingan 
39 und entspr.oh.nd-; die • PUhrung-bttona. ^kimd : ; die Sieterung.-. 
yjchse k> elngeftihrt und anaohlieOand; 

bUohae ifl^d:dl.:SioherurigibUohe.>5:.du^h ver.t.mmen de.)*: .. 
Vent llkttrpera "f e.tgeklenmt /.WohliefleridjVlrdl der ; ftrtig.vor- 
-ontierte VentllatdBei *h nit to»^3Lagt«g«r; :j^ln«t«oitfb«; V.': 
der aufgr4d der ! elastiachan Anlage- der ifeid^^diehtungen < e 
.39 ausreichend feat, gehalten Kird. AnachiieBend warden die n 
drei Ringdichtungen 32 und >5 In die rugihdrlgen Rlngmiten ?1 
bzw." 3* flaa VentilkBrpera >o.aingelegt;;Und.der V«ntillcttrj>er.;3p 
nit aelnea?'z«ntri5r«»at* ; » • in'"***' and*)* iBod< tea Inn.nrohres 
13 eingepreBt. Die 'tJmWJrd. lung 29 dee AuBenrohrea 12 iat be- , ; 
reits vorgenomaen^ Anaohlieflend wird dieker :1m NwntU«# £ ; 
aua obere^VentilSo bi. 46^ Innenronr: fe stopfen 19,«ait^:^4| 
Lippendloktuni 26:und Xolbenetange 18 nftj;XoIb*n;15 «nd £■ :■ ; i 
Dichtungarlng l^bestehandeVBauaat* ,lnl^*u»«i^3^r. : : rf ■ 
g e S en*die*W*rieiung 29 •^••<^b«a^f«i»ohUiii«^- ^•^fr^ 



■I"*. 

■ ■**>* 



Das'FUlleri— w-- . — - : : — ... - . . ... . ■--m-.;; 

sich; dafl dar VentlletdBeliW ad V.itfejjt^* iOebJfc.e ^^^^ff^ 
eir-geaonobcn vird^daB aeln ^Bawa ifreie* ^[^f^fWi^t 
der «n dia FlihrungebUcbae 4l angiSinzJndin Rinsdioht^^^ \ 
liegt:.. scpafl durbh'dio FUhrungabdch^V^der W»tonzW^|^ 

:•' 309849 /.fet 7 2 .'*;>[ c:>v- ^> 'scfsK-^ 
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die Auanitaunig*^ 



gendenfilntri^^ 



nebW*oib«n»tauiiii V i8^wii«ttadii|^ 



VoritilaWBei^^^bwifft: Wird. Ariai&hli 
•44 wiederT irioeelhe In. der.Zeicbnung 



iteirir dtr^VentilirtBDel 



bracht . 

. v/i«d«rhii^«xi«ien.»ua.yUllen toirmUjf^ 
dadiiroh -*&iS>icht«rt werden;|aafljai&^ 

auf ; deh *v 



kann 



V«atil«ttfB«l«H4|Wln' OeVindenippel; ah^l>ir*oht 
•in« Einabhubktange aufg«»W<lubt;Wlx^p)i»w 0*wind«aipp«l 

; r«d«r. •rbiit«t1'fbl§«3adtr«afl«nt' ltt/dtri|.^;i«ir z•lotong^^«r^ : •'• ; • 
" geatelltto lhAelage d«» Ventil»t80f ilr j&^iit #int.rba»»trt«jng ' J 
durch daa Ventil/Unterbundeh, aodafl Ide^ Xolberi i 15 und damiV' 
di« Xoibenitange< 18 aien In elner atat&chen- Jtab^lage b«rind«n, 
urn dit allerdinga eln 7«d«m aufgrund 4*r Ko«pr«»»ibllit*t 
d«r Ca»p6i«t«r auf "beidon fleiten d*a JColb«n» .13 aSgiioh .iit* 
Xun i^tnrerattllen d«r Owf idir, . i.h| wr. : Yn«ttd«ruh« dir 
. re l&t ivcnflA^ Wi X61b«a:i5 und ixoib«nit«n^ 

" Oehitua* it i^^der . V<rotliatttB«r44jiic|^it {lif^!T«tilWrp«r Jo 

hineingoiohiibra^dafl <tt« ringfttr^g«'Bi^ 

•tttfltl ^di« 4 tot«^ # v d«"ImtiUMUB'_2t kuttwaadt« 
' Rlngdlohtung>39 uTwrbruckV, eodaB «in«r ^a*»trdn*xng Yoa.xwi»ch«n 
' Xolben l^und VentilkBrper }o ibefindU<ih«n Till dee Innenraujaee '.. 

27 durch den- Ringepalt *9 zwiaoben der SlchertmgabUohB* '4J" 
..und den VentilstCBel 44, die ringfBrnt^e Bindrehung 46 Ira 

VentllatttBel 44;^ die Droeaelbobjni^ 4b, 

die Ringnut 37 In der Bohrung yS de» Ventilltttrpera >>, dit 
• aohragUogend* i: \rung >8 1m Ventllib^ 14 



i" Sit? /fife 2 4 ;CS L '^^0W^m^M& 
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If*-? 1 



BelnBtungJtolbe^SJ:und Kolbenatan«eJi8|to';dle Oaaf*<l«r;: : %^ ■ ; :J 
hlneiiig«ao^Mii^len!eii^. Duroh Au«bildung|derjBohnin«on 48fi£^>'-. x 7 -: 
der DlatanithUlse^^ais Droaselbohrim^ii^iind: dorchVahl -;*UiMj[ &-V\ : 



Zuatand darv Oasftfoor : 



dam V«ntil»t«flei|H wird die Oaa a trOm^sf ^ j*a^6a*altl|; 
daB boi^Offtien^dt^yentlla^in entlaatatda 
die KolbeMtani^ aiw. f dai^iiiiw^^ 

achoban wi^^Dadbtrdh^idaB daa Vartittti^ ' 
Innenrauiifr j.:v-r, 
gewKhlt /^j^i^ka^'-iiiM sahr flabho Wa6«^artiKannl1nia U<taEj^r 
Oaa radar arraicht^rdan^|^> , ^-i^r j^^l^i jfc Oi*, -^Iv •-. 



Dar Vantllk»rpw;>b kaim.auch, wie In Fi*i : -^ angad«utet; - »loh 
naoh auBarv Yarjttn««nd auajablldat aaln^ao d*fl auf. dan :.tnt-£,; 
aprochandan, ; duroh iAnrollan geblldatan 



Abschnltt t 5o • 

daa Oa tiMua a a fl i ; % In Kl aaaskonua antapraohind da« DT-Ob* ,7 ol9 918 
rur Baraatlgung^;aiinar,Tiaohplat^ 



braoht wardari kanri^ Klna aoloha Konuaver! 
dan Vortaii auf^afl aia duroh 
koniaobari-Abachi^ daa )de«ank * 



StuhlaitS; 
waist bakanntllch 
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I 
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a* 



H^erverat#ll«n^Vcn£8tuhl8itzen o. dgl * . t 




irat#ll«n^rcn|8tuhl8ltzen o.a^. fi jMBWWBna bub 

iBfUliing^^ ^ 
i k^iilflnt aieB« niter titimffflffiw' 1 Ringka^alfc IfcSSr*** ') • . v;£ 



eine OttBt- w ^_ rrr ^_____- r -^_-- ^..^ ; , N .... „-,•,........ , -,s^ 

• ordneten|iraen^^^iidet;i8t, ; »^«i«^t*^ u ^^^^ ; 
Innenrohr Ibeedi^teten^.'ajcial • in rwea©a|®^chlebbaren Kolben ; 
an elner ab^dicnte^ aua d^jeineh^dej|»iii: ^Oab^uaes. duroh^;.;^: .. 
einen StopiTetttniraaB^fUbrtan Kolbahatan^^ind .einen^nB 
anderan Bnde^dee Oebluaes ahgeordnateri Vefitii zun gesteuerten^'t*' 
Verblndtn daa ^Innenraunui dea , OehKusea m 
Bareich dos^8topf6tis v ebinfallo mit dew 



Ringkanal, der;^Ltt 
cberirkoai verbunden 1st, 
wob«i fin alneii -Ventiik»rp«r .. iin Oaadlj^ti^l^ 
schlleBander;'^ Ventilator yorgeaetien istVg/ 

da duroh sakennzalchnet* dafl daa Auflenrobr| (12) tale durohlaufend 
einsttlckigas, ladiglich 'an selneh^-'toderf.^denptopfen (19)"?^; 
bzw. dan Ventiik»rper (?o) umgeb»rdoltea^R6hr von durohgeherid^ 
etwa konatantao !=' Auftendurohinasaer und etw^lcdnstantea Innendu^ph- .j&y- 
raoaoar aUBgebiidat iat. '/' ' *.['■.; O&'^V 'yfr^ 



r 2.) Oasfeder nach Anspruoh 1, daduroh gel&nngeiohriet j dafl -.d+ffS 




zyllndriach «lt etva den InnendurchMesflir^dea Auflenrotaree (12) 
entaprecbanden AuflahdurehiBaBaar auagebildat let/ ' ;.*•?>•••.-'. , V; 

• ■ • 'vv.' ■ ' :k ■ ••■■'.?••: < ' • • : • ' 

4.) □ aa radar nach Ana pru oh 1 odar 2. dadtfrbh gakennzelchnat, - da9 
der Vantilktfrpar (Jo) ainattiokig und eloH nach auflan rarJUngand 
ausgebildat ist/ dafl sain grOflt*r DurobJ^BBar ,'etm daa Innan- . • 
durohoaaaar daa AuBanrohraa ( 12) anzapribbt und da B daa Auflanrobr (12). 
entsnracband der" Jriungung daa Ventllk($r>»r8 'an dlaean angerollt iat. 
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